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® A method of mounting door* on motor veh.de bodte. and oqulpmont for carrying out euch method. 

/sa> « „,„ , , rf-n-, automatically on a motor^ehlde body provides for the use of a locating 

or bolting the hinges (40) onos the door has been located. 
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The present invention relates to a method of 
mounting doors automatically on motor-vehicle 



At present the doore are positioned manually on 
the motorwehlde body before the hinges are fixed. s 
Only the fixing of the hinges to the body, for example 
by welding, to automated. 

This obviously Involves the use of more labour 
and more time for each door-mounting cyde, to the 
detriment of the cost of the operation. »o 

The object of the present invention b to provide 
a method which enables the door-mounting cycle to 
betuBy automated. 

According to the Invention, this object is achieved 
by virtue of the fact that the method includes the fd- 15 
lowing steps: providing a robot having an aim with 
grlppera associated with first and second televisual 
image-detection means, locating the aim of the robot 
In a reference position in front of a door opening In a 
motor-vehicle body, acquiring data relating to the 20 
position of the periphery of the door opening In space 
by means of the first image-detection means, taking 
a door from a store by means of the grippers of the 
arm of the robot, acquiring data relating to the poatton 
of the periphery of the door relative to the grippersby 25 
means of the first frnage-detection means, processing 
the data resulting from the detection of the periphery 
of the door opening by comparing It with the data 
resulting from the detection of the periphery of the 
door, varying the position of the robot arm relative to so 
the reference position as a result of the processing, 
locating the door In the corresponding door opening, 
acquiring data relating to the positions of the hinges 
relative to the body by means of the second Image- 
detection means, and fixing the hinges of the door to 35 
the motor-vehicle body by means of auxHIary robots 
subservient to the second Image-detection means. 

The use of the Known technique of detecting 
images by means of a television camera In associa- 
tion with the use of two different robots, one for local- 40 
Ing the door in the door opening and one for 
automaticafly welding or bolting the hinges to the 
body, enables the door-mounting cyde to be fully 
automated and at the same time reduces the time 
required for this operation. 45 

For vehicles with four doors, the equipment for 
carrying out the method includes two assembly sta- 
tions each wtth two locating robots situated on oppo- 
site sides of the line along which the body advances 
and four welding robots arranged in pairs on each side so 
of the path of the body, each pair being constituted by 
a floor-mounted robot and an upper robot supported 
by a porta] structure. 

Further advantages and characteristics of the 
method and the equipment according to the invention 55 
will become dear from the detaied description which 
follows, purely by way of non-limiting example, wtth 
reference to the appended drawings. In which: 



Figure 1 is a side view of a fist assembly station 
for mounting doore on a motor-vehicle body. 
Figure 2 is a view taken on the anew II of Figure 
1. 

Figure 3 is a view slmlar to Figure 1 and shows 
a second assembly station for mounting doore on 
the body. 

Figure 4 b a view taken on the arrow IV of Figure 
3. 

Figure 6 is a schematic view showing a first step 
of the method according to the invention. 
Figure 8 b a schematic view showing a second 
step of the method according to the invention. 
Figure 7 b a schematic view showing a third atop 
of the method according to the invention, 
Figure Bba schematic view showing a fourth 
step of the method according to the Invention. 
Figure 9 is a schematic view showing a fifth step 
of the method according to the Invention, 
Figure 10 is a plan view of the frame 1br support 
Ing the door, 

Flg^re11basJa^viewofthefrenwoiFigure10, 
and 

Figure 12 b a section taken on the line XII-XJI of 
Figure 10. 

With reference to the drawings, a motor-vehicle 
assembly line, generaly Indicated A, Includes a 
plurality of pallets P on which a plurality of bodies S 
are mounted. Figures 1 and 2 show a first assembly 
station for mounting doors In rear door openings V fri 
abodySofafour-doorrmrtorvehWe^ 
biy station for mounting the rear doors has a pair of 
assembly robots 1 0 arranged on opposite sides of the 
line A and each having an arm 1 0a whose end has a 
wrist 10b on which a metal gripping frame 12 known 
as a "gripper" Is mounted. The feat assembly station 
also includes two pairs of welding robots arranged on 
opposite sides of the fine A, each pair including a first 
welding robot 14 on the floor and a second welding 
robot 16 which b supported by a portal structure B 
associated wtth the assembly line A. 

As can dearly be seen In Figure 2, storage racks 
M are arranged beside the line A for supporting a 
plurality of rear doore Di and. on each side of the line 
A, there b a calibration device 1 8, whose function will 
become dear from the following description. 

Figures 3 and 4 show a second assembly station 
for mounting front doore D* In which the arrangement 
of the assembly robots 10 and the welding robots 14 
and 16 Is substantially identical to that of the first 
assembly station. 

The particular characteristic of the method of 
mounting the rear doors D t and the front doors 
which are generally indicated D. consists of the use of 
four television cameras 20 tor each assembly robot 
10, the cameras being fixed to the metal frame 12 
which picks up the doors end being adapted to pro- 
vide signals indicative of the position of the arm 10a 
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of the robot 10 relative to the door opening V and to 
the position of the periphery of the door supported by 
the frame 1 2, There are also two auxfliary television 
cameras 22 for pfctlng respective welding robots 14 
and 16 during the fixing of the hinges to the body S. 

The gripper frame 12 e shown In detafl in Rgures 
1 r> 1 2 but tor darty , the television cameras 20 and 22 
are not shown therein. The gripper frame 12 has a 
substantially flat metal structure 12a made of metal 
sections welded together, to which brackets 12b pro- 
jecting from the plane Identified by the metal structure 
12a are fixed Suction cups 26 of known type are 
mounted on the metal structure 12a for cooperating 
with a convex surface F of the door D. Clamping lev- 
els 30 operated by Jacks 32 and also articulated to the 
ends of the brackets 12b at 28 are adapted to coop- 
erate with the periphery of the window opening, Indi- 
cated E. Similarly, each of two shaped levers 36 
(Figure 12) articulated to the metal structure 12a of 
the gripper frame 12 at 34 has a portion 36a connec- 
ted to an operating |ack 36 and a second portion 36b 
which Is adapted to cooperate with a flange 40a of a 
hinge 40 of the door D so as to locate it In the correct 
position tor fbdng to the body. The metal structure 12a 
of the gripper frame 12 Is fixed to the wrist 10b of the 
assembly robot 10 at 42. 

The assembly method according to the invention 
Is illustrated In Figures 5-9. When a motor-vehicle 
bodyieacfiesapredetennlned position on the assem- 
bly line A, the robot 10 locates the frame 12 In a refer- 
ence position at the door opening V (Figure 5). 
according to a predetermined operating program, so 
that the television camera 20 can supply the central 
processing unit of the robot with data Indicative of the 
position of the periphery of the door opening V. 

The arm 10a of the robot 10 with its gripper frame 
12 is then positioned beside the storage rack M on 
which a door D Is disposed (Figure 6). A vacuum 
source (not shown) is put into communication with the 
suction cups and Jacks 32 are operated so that the 
door D Is made feet with the frame 12. 

The arm of the robot 10 is then located In a pre- 
determined posffion in front of the door opening V (this 
position corresponds to that in which the "reading 0 of 
the door opening V was carried out) so as to enable 
the television cameras 20 to detect the position of the 
door D relative to the frame. A second batch of data 
Is then sent and a second processing operation takes 
place in the central control unit to determine the move- 
ments to be Imparted to the frame 12 in oidertD insert 
the door D correctly In its door opening V. Upon com- 
pletion of the processing, the robot arm 10b Inserts 
the door D in is opening V (Rgure 8). 

Alter the door has been Inserted In its opening, 
the two auxiliary television cameras 22 arranged 
beside the gripper frame 12 start to acquire date relat- 
ing to the positions of the hinges 40. During the step, 
the free flange 40a of each hinge 40 hi kept In contact 



with the body S by its shaped lever 36, operated by 
the Jack 3a When the data relating to thepositonsof 
the hinges 40 has been acquired, the two welding 
robots 14 and 16 can start to weld the flanges 40a of 

5 tr* hinges 40 to tfre bar/ Btf 

to a predetermined welding program. 

Upon completion of the welding operation, the 
body S is moved from the first assembty station shown 
In Figures 1 and 2 to the second assembly station 

10 shown In Figures 3 and 4 where the steps described 
above for the rear doors are repeated for the front 
doors D* 

During each cyde of the assembly robot 10, the 
gripper frame 12 is positioned on the calibration 

15 device 16 which has optical sights 16a for resetting 
the position of the frame 1 2 In space In order to avoid 
drift which might prevent the correct location of the 
doors. Moreover, the calibration or reference device 
may, to advantage, be associated with the storage 

20 rack M on which the doors are disposed. 

Naturally, the method and equipment described 
above may be used for mounting doors on two-door 
vehicles and may have robots tor automatically bolt- 
ing the hinges 40 onto the motor-vehWe body S 

25 Instead of the welding robots. 

Naturally, it is intended that, the principle of the 
Invention remaining the same, the details of construc- 
tion and forms of embodknent may be varied widely 
wtmrespecltotrK>sedescribe<iand fllustrated in the 

so drewlr^,without^ 
the present Invention. 



Claims 

35 

1. A method of mounting doors automatically on mo- 
tor-vehicle bodies, characterised in that it 
Includes the following steps: 

- providing a robot (10) having an arm (10a) 
4o with grippere (12) associated with first (20) 

and second (22) televisual Image-detection 
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- locating the arm (10a) of the robot (10) In a 
reference position in front of a door opening 
(V) in a motor-vehicle body (8), 

- acquiring data relating to the position of the 
periphery of the door opening (V) by means of 
the first trnago-detecfion means (20), 

- taking a door ( D. D t , ) from a store (M) 
by means of the grippers (12, 26, 30) of the 
arm (10a) of the robot ( 10 ) . 
-acquiring data relating to the posWon in 
space of the periphery of the door (D) relative 
to the grippers (12) by means of the first 
Image-detection means (20), 
-processing the data resulting from the 
detection of me door opening (V) by compar- 
ing It with the data resulting from the detection 
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of the periphery of the door (D) . 

- varying the position of the grf ppers (1 2) rela- 
tive to the reference position aa a reeutt of the 
processing, 

-locating the door(D) in the corresponding s 
door opening (V). 

- scouting data relating to the positions of the 
hinges (40) relative to the body (S) by means 
of the second image-detection means (22). 

and " 
-fixing the hinges (40) of the door (D) to the 
motor-vehicle body (8) by means of auxiBaiy 
robots (14. 16) subservient to the second 
Imago-detection means (22). 

15 

Z. Equipment for mounting doors automatically on 
motor-vehicle bodies, characterised In that it 
includes: 

- a first robot (10) having a gripper frame (12) 

at one end (10b) of Its aim (10a), 20 
-first television cameras (20) supported by 
the gripper frame (12) and adapted to detect 
data relating to the position in space of the 
door opening (V) and to the position of the 
periphery of the door (D) relative to the gripper 25 
frame (12). 

- second television cameras (22) supported 
by the pepper frame (12) and adapted to 
detect data relattog to the positions of the 
hinges (40) on the body (8). *o 

- at least one second robot (14. 16) piloted by 
the second television cameras (22) for fixing 
the hinges (40) to the imrtoiwehfcie body (8). 

3. Equipment according to Claim 2, characterised in 35 
that the gripper frame (1 2) has lever clamping ele- 
ments (36) vdifch articulated to the frame 
(12a) and each of which is adapted to cooperate 
with a flange (40a) of the hinge (40) to keep it in 
contact with the body (8) whist it is being fixed 40 
thereto. 

4. Equipment according to Claim 2 or Claim 3, 
characterised in that it has two robots (14. 1 6) for 
welding the two hinges (40) associated with each 45 
door (D 1( Da), each robot being subservient to a 
respective television camera (22). 
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